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Tm provements in Drver Fabrics 
This invention relates to improvements in dryer fabrics of the kind set out ia 
our co-pending British Patent Application No. 0224749.2. 

In the said application we described dewatering fabrics for use in dynamic 
5 condensation drying apparatus which comprise a three layer fabric, typically having a 
paper contacting surface layer, a core having a high void volume and a machine side 
surface layer. The paper contacting surface layer is preferably the finest of the three 
layers, that is, it is comprised of closely spaced yams or fibres of small diameter or of 
composite or non-woven material of small void space. The machine side surface 
10 layer is preferably of intermediate fineness, being composed of yams or fibres or 
composite material of a larger diameter and more loosely spaced than Ihose of the 
paper contacting surface layer. The high void volume of the core may be provided for 
example by wide spacing of the constituent yams or fibres, with the yams most 
probably being of relatively large diameter, or by incorporation of a perforated sheet 
15 or membrane. 

The improvement of this invention resides in the realisation that the 
dryer or dewatering fabric may be comprised of zones of differing mean void volume, 
preferably also of differing void size or yam diameter, rather than distinct layers; and 
also that the machine side surfece zone of intemiediate fineness, whilst highly 
20 desirable, can in some circumstances be omitted so that the machine side of the high 
void volume core may rest directiy on the cold cylinder of the condensation drying 
apparatus. 

A two zone stmcture may for example comprise a two-ply woven core 
zone of relatively coarse cross-machine direction or wefl: yams, and superposed 




thereon, on the paper side of the fabric, a two ply woven zone of relatively fine 
cross-machine direction or weft yams. The layers are interwoven by means of warp 
which interlink all the weft yam plies into a single woven structure. To achieve a 
three zone structure, this woven structure may be modified by incorporation of a 
further ply of finer weft yams, on the cylinder side of the core zone *below* the yams 
of the core zone and these may be bound into the weave structure by weft yams which 
pass about the fiorther yams and the lower ply of the core yams. The core zone may 
also be reduced to a single ply of larger diameter yams, and any of the zones can be 
made of any desired number of plies. 

Examples of possible altemative multizone stmctures include a two layer 
febric comprising a relatively fine woven layer laminated to the paper side of a 
perforated membrane of synthetic plastics material, or resin impregnated fibrous 
material. The interstices of the membrane are preferably tapered, for example frusto- 
conical, with their wider ends adjacent the fine woven layer, and their narrower ends 
opening from the surfece of the membrane at the cooling cylinder side. The tapering 
perforations comprise two notional zones of different void volume, the wide ©ads 
forming a core zone of greater void volume and the naitower ends a cylinder side 
zone of lower void volume, despite the fact that there is no precise demarcation 
between the zones. Alternatively, the perforations may be stepped, giving a quasi- 
three layer &bric. 

Another possible embodiment of the fabric comprises a stmcture of 
sintered particles, bonded together by fiision at their tangents, after having been 
subjected to heating sufficient to soften their outer layers to the point of tackiness, and 
to pressure sufBcient to ensure area rather than point contact between the particles. 




but low enough to leave significant void space in interstices between the particles. 
The sintered particle structure is preferably made as a single unit and comprising a 
core zone of relatively large particles with large spaces remaining between them, and 
an outer zone on titie paper side with relatively fine particles defining a paper 
5 contacting surface, and also preferably a finiher zone on the cylinder side of relatively 
fine particles possibly coarser than those on the paper side) which define a cylinder 
contacting surface these zones created by layiag down particles of differing sizes as 
the structure is built up. 

The sintered particle structure may, or may not, incorporate reinforcing fibres. 
10 Some embodiments of dewatering fabrics according to the invention will be 

described by way of example with reference to the accompanying drawings, wherein:- 
Fig. 1 is a diagram showing the weave structure of a first fabric according to 
the invention, with the paths of only selected warp yams shown for clarity; 

Fig. 2 is a similar diagram showing the weave structure of a second fabric 
15 according to the invention, again with only paths of selected warp yams shown for 
clarity; 

Fig. 3 is a cross-sectional view of a composite &bric in accordance with the - 
invention; and 

Fig. 4 is a cross-sectional view of a fiirther embodiment of febric according to 
20 the invention comprising a structure of sintered polymeric particles. 

Fig. 1 illustrates the weave structure of a de-watering fabric 10 according to 
the invention intended for use in condensation drying apparatus. The fabric 
comprises a multi-ply structure comprising four pUes or strata* of . cross-machine 
direction extending weft yams, each ply being connected to the neighbouring plies by 




the interwraving of the waip yams which are disposed in three systems. The &biic is 
woven as a unitaiy structure which cannot be broken into separate layers. 

The weft yams comprise on the upper &ce of the &bric two plies 1 1, 12 of 
relatively fine yams on the intended paper-contacting side of the fabric, and two plies 
5 13, 14 of yams of much greater thickness which form the core of the fabric. 

The two groups of weft yams of different thickness give the febric 10 two 
distant zones a and b. Zone a comprises fine yams 11, 12 and zone b comprises 
thicker yams 13,14 with greater void space and pore size between them. The fabric 
10 is a unitary woven stmcture by means of the interweaving of weft yams with three 
10 systems of the warp yams 15, 16, 17. 

Yams 15 of the upper warp system interweave with the finer yams 1 1 and 12 
of the zone a; yams 16 of the middle warp system interweave with the lower finer 
yams 12 and the upper thicker yams 13 and the yams 17 of the lower warp system 
interweave with the thicker yams 13 and 14 of the zone b. 
15 The interweavings can be in accordance with any standard weave pattem 

which achieves a strong interconnection between tihe waip and weft yams. The upper 
sur&ce of zone a may iuclude long floats of all or some of the warp yams of system 
15 to maximise the smooth contact surface for carrying the paper web. 

Li Fig. 2, a second embodiment of a febric 20 according to the invention is 
20 illustrated by a diagram showing its weave stmcture. This fabric 20 comprises four 
pUes of weft yams, and three interconnecting warp yam systems interweaving 
adjacent plies of the weft yams into a single unified stmcture. 

An upper, paper contacting surface is provided by small diameter closely 
spaced weft yams in plies 21, 22 which form an upper fine zone a, whilst a relatively 




coarse ply of large diameter more widely spaced yams 23 forms a core zone b with 
relatively large void space. Below the larger yams 23 are disposed a fturther ply of 
finer yams 24 forming a second fibaer zone c, the finer yams 24 being interspaced with 
Ihe larger yams 23. 

The finer yams 24 are interwoven with the thicker yams 23 by yams 27 of a 
lower warp yam system, and flie thicker yams 23 are also interlaced in tum with the 
lower ply of finer yams 22 by yams 26 of a middle warp yam system. The yams 22 
are in their tum interwoven with the top ply of fine yams 21 by the yams 25 of an 
upper warp yam system. These upper yams 25 may be floated over two or more weft 
yams on the upper paper web contacting surface of the fabric 20 to provide for 
maximum support and contact sur&ce. 

Fig. 3 is a sectional view of a composite febric 30 in accordance with the 
invention. The febric 30 comprises an upper paper contacting layer, formed by a fine 
woven material 3 1 such as sail cloth, which is bonded by adhesive or thermal bonding 
for example to a composite membrane 32. The composite membrane 32 is of a 
suitable plastics material, or a resin bonded non woven material, or reinforcing fibres 
encapsulated in a resin matrix. The membrane 32 is perforated with tapering 
apertures 33 which may be fiiisto conical (with circular end openings) or pyramidal 
(with square or rectangular end openings). The wider ends 34 of the apertures 33 are 
at the upper face of the membrane 32 where it abuts the woven material 31, whilst the 
narrower ends 35 of the apertures 33 are at the lower face of the membrane 32. 
Whilst the material 3 1, which defin.es a fine pored upper zone a also has a discrete and 
separate layer. The membrane 32, by reason of the taper of the apertures 33 provides 
an upper core zone b with high void space and a lower zone c of reduced void space. 



The is no well defibaed boundary between the zones, and the boundary may be taken to 
be along a line such as X - X in Fig. 3 where for example the void cross-section falls 
below 50% of that at the iipper face of the membrane. 

Fig. 4 illustrates a furtiier embodiment of the fabric according to the invention 
5 wherein the febric 40 is comprised of a layer of polymeric particles which have been 
thermally bonded at their contacting surfaces by the action of a degree of pressure to 
produce sufficient contact area, but not to impair porosity, and heating to above the 
, softening point of the polymer; ia other words the particles have been sintered to form 
a sheet The particles comprise a core zone b of relatively large particles 41, which 

10 provide for relatively large void spaces therebetween. An upper zone a on the paper 
contacting side of fabric 40 is made up of relatively small particles 42, and a lower 
zone on the cooling side of the febric of particles 43 which are smaller than the large 
particles 41, but may nevertheless be larger than particles 42. The layer of polymeric 
particles comprises a single siatered or tihermally bonded structure which falls iato 

15 three zones of different particle size and porosity. The structure may include 
reinforcing fibres which may be included in the thermal bonding, serving by their 
length to link a plurality of particles. The larger particles 42 may be fibaely divided 
polymer sheet or fibrous material, whilst the finer particles such as 41 or 43 may be 
microspheres or microbeads of the kind used in syntactic plastic compositions. 

20 In the above embodiments, the upper fine zone, whether provided by finer 

yams or particles, provides a smooth surface for paper contact. The core zone b in 
each case has relatively high void space and allows drainage of moisture away from 
the paper. The cooling belt side finer zone c may as in the case of Fig. 1 be absent, or 
as in Fig. 3 be indistinctly demarcated from the core zone b. 
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The Fig. 4 embodiment may be modified by providing a gradient of particle 
size inwardly from the surfaces of the fabric towards the core zone b. This would 
help to eliminate migration of fine particles fix)m the outer zones a or c into the voids 
of zone b thus avoiding obstruction of the voids, and the sintered structure could just 
comprise two of the zones, for example (a) comprising the finer particles 41 and (b) 
comprising the coarser particles 42. 
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